Analysis of new designer drugs in post-mortem blood using high-resolution mass spectrometry.
An analytical method was developed and validated for the purpose of detecting and quantifying 37 new designer drugs including cathinones, hallucinogenic phenethylamines and piperazines. Using only 100 µL whole blood, a salting-out-assisted liquid-liquid extraction with acetonitrile was performed to isolate target compounds followed by chromatographic separation using a Waters ACQUITY ultra performance liquid chromatograph coupled to a Waters XEVO quadrupole time-of-flight mass spectrometer. Mephedrone-d3 was used as an internal standard. A gradient elution was used in combination with a Waters ACQUITY HSS C18 column (2.1 × 150 mm, 1.8 µm). Samples were analyzed using the detector in positive electrospray ionization mode with MS(E) acquisition. All compounds of interest were resolved in a 15 min run time and positively identified based on accurate mass of the molecular ion, two product ions and retention time. All analyte calibration curves were linear over the range of 0.05-2 mg/L with most correlation coefficient (r(2)) values >0.98. The limits of detection were within the range of 0.007-0.07 mg/L and limits of quantification within 0.05-0.1 mg/L. All analytes were stable 48 h after extraction and most were stable in blood after 1 week stored in a refrigerator and 3 freeze-thaw cycles. No carryover was observed up to 10 mg/L and no interferences from common therapeutic drugs or endogenous compounds. Recoveries ranged from 71 to 100% and matrix effects were assessed for blank, post-mortem and decomposed blood. All bias and % coefficient of variation values were within the acceptable values of ±15 and ≤15%, respectively (±20 and ≤20% at lower limit of quantification). The method was applied to several forensic cases where the subject exhibited behavior characteristic of designer drug intoxication and where routine screening for a panel of drugs was negative.